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exploration. Automatic Moon probes are to be fitted with special . nt 
gravimeters to determine more accurately the specific gravity of. the 
Moon as well as its substance. “The existence’ or’ non-existence of ; 
petroleum on ‘the. Moon would settle: the ancient dispute as to whether 

oil is of organic or. inorganic origin. It. will be necessary to re- - 
examine the magnetic. field of the Moon, |. Radiometric measurements . 

from Earth indicate that ice crystals are present” up. to a depth of 

800 m. Troitskiy is:of. the opinion. that the ‘lunar surface does. not 
consist of fine powder: but of a porous ‘substance, « Measurements ‘of | 

the intensity of the radio: radiation of the Moon at a wavelength of 

1.5 to 50 cm have. shown that the temperature. of. the lunar rocks at 

‘a depth of 15 - 20 m.is about 25 °C. -higher’ ‘than. ‘at the ,surface, 

which can only’ be attributed. to the ‘existence: of. ‘a very hot core.- i Fb, 
According to the Be orby sce Anstitute: at. pereay: ‘the temperatire 
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ata depts of 50-60 km from the Moon surface is about 1000 ssa 

The increase in temperature as a function of the increase in’ wave- 
length indicates that the Moon crust has a homogeneous structure. 
down to a depth of 15 <- 20 m. According to Kozyrev, gases 
penetrate to the surface in certain areas and it is not known 
whether this is due to volcanic activity or to.a flow of cold ‘sub- 
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surface gases, Automatic measurement of the: temperature at various | 


depths and seismographic recordings of the Moon surface would give 
a better idea of the composition and origin’of the Moon, 


Noonquakes will assist in determining the probable composition of: 
the Noon. The existence of remnants of organic life and of .. 
residues of an atmosphere will also: be anvestteated, 
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CZECH/3-59-12-16/39 
Pokorny, J., Engineer 
“Pechnical Details of a Cosmic Rocket 


Krfdla Vlasti, 1959, Nr 12, p 10 and upper half 
of p 11 (CSR) 


The 3-stage rocket was launched on 2 January 1959 
(0900 CETS from an areg NE of Ugal lakes on the 
Europe-Asia border (47°N - 62.5°E). The rocket con- 
tained 5 transmitters; four transmitted scientific 
information, one was a reserve. The transmitters 
were designed solely of transistors and printed cir- 
cuits. The release of 5 grams of sodium, at a pre- 
designated time, made possible the independent track- 
ing of the rocket’s flight trajectory. The evaluat- 
ion of this photo-theodolitical observation took one 
week; the evaluation of the radio signals will take 
over half a year. STRUCTURE: The rocket, designated 
as MECHTA CH-10, was 3-staged. First stage was a mo- 
dified ICBM, second stage used a modified rocket 
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Technical Details of a Cosmic Rocket 


engine of.an IRBM, and the third stage was especially 
designed for this purpose. Different from "Sputniks", 
the MECHTA CH-10’s first stage had 2 additional 

solid fuel rocket engines. POWER UNITS: The mix- 
ture of carbon-hydrogen and boron was used as liquid 
fuel; liquid oxygen was used as oxidizer. The 2.4 : 1 
mixture was used in all stages. The first stage had 
(at sea level) approximately 300 tons of thust; main 
engine about 220 tons, auxiliary engines about 40 tons 
each. The auxiliary engines stayed with the rocket 

up to 2,000 m altitude where the thrust of the main 
engine increased by 16%, i.e. 255 tons. After the 
first stage burned out, the second stage fired, but 
the first stage was not released for 2.5 second. The 
third stage was released the same way. The outlet 
nozzles as well as the combustion chambers walls were 
lined with wolfram. Just as the "Sputnik" rockets, 
the MECHTA CH-10 engines had a mixing chamber in front 
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of the combustion chamber. Thig arrangement made 

it possible to create 24.4 kg/cm of pressure in 

the combustion chamber, which, due to expansion in 

the outlet nozzle, was reduzed to 0.7 kg/cm“. In 
spite of 4,200°C working temperatures, the tempera- 
ture of the combustion chambers and nozzles was held 
at the maximum of 600°C by an effective cooling 
system. The fuel, led thru special channels around 
the combustion chambers was used as coolant. The 
temperature of the walls was controlled by thermostats 
which in turn controlled the fuel flow. The heated 
fuel returned to the tanks to mix with cold fuel. Ths 
fuel injection pressure was between 135 and 180 kg/cm*° 
The amount of thrust was controlled by an integrator 
which was coupled with the third stage. The fuel and 
oxygen injectors of the third stage were equipped with 
magnetic needle valves. The valve action was con~ 
trolled by magnetic contacts which were guided by 
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means of perforated program cards. The fuel pumps, 
in all stages, were powered by steam turbines. Hot 
gases taken from combustion chambers were used to 
make steam; at the take-off, when enough hot gases 
were not available, special pressure equipment was 
used to produce steam. LAUNCHING: Five seconds prior 
to take-off all gyroscopes and the first stage rocket 
engine run at full r.p.m. During the last five se- 
conds, the rocket weight including the fuel tanks was 
obtained and "passed on" to the main computer. At 
the same time, the outside fuel lead was disconnected 
and the first stage fuel lead connected. All the pre- 
viously mentioned actions were fully automatic. The 
moment the 2 auxiliary engines started to work the 
rocket was released from its gantry structure. 
GUIDANCE: The guidance system was installed in the 
third stage. The ground guiding station was located 
1 km from the launching pad. The entire guidance 

Card 4/6 system worked according to a prepared "program"; 
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the "program" equipment was supplemented by an 


additional long distance lead beam. The ideal 
(desired) course was pressed in a perforated alu- 
minium card and was transmitted to the guidance 
system by two electronic computers. A similar alu- 
minium card controlled the turning of the guidance 
transmitter antenna. The two guidance computers 

in the rocket were synchronized with the ground con- 
puter. The ground transmitter which guided the 
rocket by the lead beam, had 5,000 W output and ope- 
rated on the 12 cm wavelength; the antenna was about 
26 m in diameter. TRACKING: The rocket was tracked by 
13 ground stations ( 1 main and 12 auxiliary)through- 
out the USSR which were equipped with Doppler, radar 
and photothedolitic instruments. All three types 

of equipment were mounted on a common carrier, 
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AUTHOR : Pokorny, J., Engineer 
Rearat ares 


TITLE s Electrical propelling systems for space rockets 
PERIODICAL: Kridla viasti, no. 5, 196i, 14 - 16 


TEXT: The article describes research work on electrical propelling systems, 
performed in the USSR and the USA with the purpose of increasing speed and payload 
of space rockets. Three electrical propelling systems are presently under develop- 
ment. (1) The electro-thermal system employs an electric arc to heat the fuel 

gas, which expands rapidly and escapes with high speed thru nozzles. Laboratory 
tests, performed with hydroger, heated to 3,000°K, produced escaping velocities 

of 10 - 11 km/sec, which can be increased to 20 - 25 km/sec, when other gases are 
used. The thrust of an electro-thermal rocket engine can be controlled either f 
by changing the fuel-gas admission, or by changing the heating intensity. How- 
ever, basic problems, such 4s arc stability and cooling of electrode and chamber 
walls, mst still be solved. Temperatures of cooled combustion-chamber walls 
still reach 12,000°K which is far above the melting point of the material used. 

(2) The electrostatic system is fueled by liquid cesium, slowly pressed-out from 
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and atomized into a signification chamber with heated walls. 

it is immediately evaporated and pro- 
into an ion engine. 
+o the container for pressing-out additional liquid cesium. 
a temperature of 1,400°K, ionizes 99% of the 


Part of the vapor is led pack 
Te ion engine con- 


speed of 10 - 


200 km/sec, which would be able to propel a rocket with a speed of several tens 


of km/sec. The design of an ion 
of neutralization of ion current 
electrons) must still he solved. 
is 1: 250,000, the entire rocket 
hindered by the different 


engine is 


already completed, however, 
(consisting of positive, heavy ions, and negative 
Since the ratio of escaping electrons to ions 

4s statically charged 
speed of electrons and 


the problem 


and its speed is partially 


fons. It is expected that the 


ton to eleatron ratio can be equalized by a special arrangement of the tungsten 


‘eriile. 


(3) The élecvrodynamic (magnetohydrodynamic ) system eliminates the 


‘necessity to neutralize positive and negative particles, since it employs the 


so-called "4+h atate of matter’, the neutral plasma. 


Tests indicated, that parti- 


cles of a plaema are moving in an electromagnetic field with uniform speed in a 


direstion normal to lines of force, and that 
ean he ashieved. 
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trogen), which is converted into plasma at 10,000°K and its expansion is aligned 
by an electromagnetic path. The face walls of the cylindrical ‘combustion cham- 
ber! are formed by 2 disk-shaped electrodes, its jacket (which has no walls) is 
surrounded by a strong electromagnetic field. At the same instance, when the 

gas is admitted between the electrodes, a voltage of 6,000 v is applied to the 
electrodes with an automatic switch from a capacitor. The gas is immediately 
converted into plasma, which by itself creates an electromagnetic field on its 
periphery. In case, additional current is applied to :the electromagnetic field, 
the plasma cylinder contracts (in direction of its axis), till it is entirely 
forced-out thru an opening (nozzle) into one of the electrodes. The entire pro- 
eeass lasts only some microseconds, so that eleatrodes are exposed to high temper- 
atures only for a short time. The admission of the gas between the electrodes 
must be precisély synchronized with application of the current to electrodes. Ac- 
cording to preliminary calculations, it is expected, that electrodynamically 
driven rockets will reach a speed of up to 200 km/seo. The electric power for 
the described propelling aystems could be preduced by the sun or by atomia react- 
ors. Exploitation of solar energy would require large surfaces of solar batterie 
or large parabolic mirrors. (1 em of a mirror, which delivers 0.13 w on the 
earth would deliver only 0.055 won the Mars). More advantageous are atomic re-~ 
‘astors, esgectally those for direct conversion of nuclear into electric energy, 
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